























































































































































































































































































































































































































































Rt. ICA Dia. #BBBA%DA B%A"C&ABBDAB
Lt. ICA Dia. #BBBA4BACBBA"&DAB#BAB
Rt. MCA1 Len. #BBBA% A#49"ACD A##&AB
Rt. MCA1 Dia. #BB#A4BA  "A%C9ABBCAB
Lt. MCA1 Len. #BBCA4 A#4#%ACB#A44BAB
Lt. MCA1 Dia.#BBBA44A" &A%&BABB&AB
Rt. MCA2 Dia. #BB#A4BA"49A%"CABB AB
Lt. MCA2 Dia. #BBBA4&A"%9A%C#ABBCAB
Rt. ACA1 Len. #BBDA4BA#%B4A&%9A44%AB
Rt. ACA1 Dia. #BB&A# C%A4"9ABB"AB
Lt. ACA1 Len. #BB%A9CA#C9#A&44A444AB
Lt. ACA1 Dia.#BBBA#BA"D&A4 4ABB AB
Rt. ACA2 Dia. #BB#BA9 4A4" ABB AB
Lt. ACA2 Dia.#BB"A# A9CCA4""ABB AB
ACOM Len. #BBDA#BAD"4A99 A##"AB
ACOM Dia. #BB4A##A" CA4D4ABBDAB
Rt. PostCOM Len. #BB9A# A#&9DA### A%%4AB
Rt. PostCOM Dia. #BB4&A "BA#D"ABBDAB
Lt. PostCOM Len. #BBBA9%A#&C%A##9DA44"AB
Lt. PostCOM Dia. #BB"&A 9DA##4A###AB
Rt. VA Dia. #BB&A4BADDBA9DCABB&AB
Lt. VA Dia.#BBDA4%A D9A9DBABBDAB
BA Len. #BB A4#"A%&B%A%B""A%%"AB
BA Dia. #BB A4#AC9&A"DCABB&AB
Rt. PCA1 Len. #BBBA9CA#4 &ACCBA##CAB
Rt. PCA1 Dia. #BBBA# A"%9A%C9ABBCAB
Lt. PCA1 Len. #BBBA4 A#94DAC#9A44#AB
Lt. PCA1 Dia..#BBCA##A"# A%C4ABBCAB
Rt. PCA2 Len. #BB A#BA 4%A%D9ABBDAB
Lt. PCA2 Dia. #BB A#%A9B#A% #ABB AB



























































































































'2(HL%   
9K,*G)
'2(HL"   
"K,*G)
'2(HL#   
 K,*G)





















































































































































































































































1. De Silva KRD, Silva R, Gunasekera WSL, 
Jayesekera RW. Prevalence of typical circle 
of Willis and the variation in the anterior 
communicating artery: A study of a Sri 
Lankan population. Ann Indian Acad Neurol 
2009; 12(3): 157-61.
2. Lazorthes G., Gouaze A., Santini J., 
Salamon G.The arterial circle of the brain 
(circulus arteriosus cerebri). Anat Clin 1979; 
1: 241-57.
3. Kayembe KN, Sasahara M, Hazama F. 
Cerebral aneurysms and variations in the 
circle of Willis. Stroke 1984; 15(5): 846-50.
4. Lazzaro MA, Ouyang B, Chen M. The role 
of circle of Willis anomalies in cerebral 
aneurysm rupture. J Neuro Interv Surg 2011; 
4(1): 22-6 
5. De Silva KRD, Silva R, Amaratunga D, 
Gunasekera W, Jayesekera RW. Types of 
the cerebral arterial circle (circle of Willis) in 
a Sri Lankan Population. BMC neurology 
2011; 11(1): 5.
6. Papantchev V, Hristov S, Todorova D, 
Naydenov E, Paloff A, Nikolov D, et al. 
Some variations of the circle of Willis, 
important for cerebral protection in aortic 
surgery--a study in Eastern Europeans. Eur J 
Cardio thorac Surg 2007; 31(6): 982-9.
7. Urbanski PP, Lenos A, Blume JC, Ziegler V, 
Griewing B, Schmitt R, et al. Does 
anatomical completeness of the circle of 
Willis correlate with sufficient cross-
perfusion during unilateral cerebral 
perfusion? Eur J Cardiothorac Surg 2008; 
33(3): 402-8.
8. Eftekhar B, Dadmehr M, Ansari S, Ghodsi 
M, Nazparvar B, Ketabchi E. Are the 
distributions of variations of circle of Willis 
different in different populations? – Results 
of an anatomical study and review of 
literature. BMC neurology 2006; 6: 22.
9. Ghanbari AAH, Rad BS, Ashrafian F, 
Nasrabadi HT. A Study of Arterial Variation 
of Willis Circle in 100 Human Brain in East 
Azerbaijan, Iran. JMed Sci 2008; 8(8):747-
50.
10. Ramak Hashemi SM, Mahmoudi R. 
Assessment of the prevalence of the circle of 
willis variations, based on the medico-legal 
autopsies during a 3 year period (2006-
2009). Iranian Journal of Surgery 2010; 
4(17): 0 [Persian].
11. KhaliliI M, Anvari M, Clower BR. 
Anatomical variatins of circle of willis in 57 
human brains. Journal of Iranian 
Anatomical Sciences 2005; 2(4): 59-65 
[Persian].
12. Khosravi GHH., Fakhr Tabatabai S, 
Ghafarpour M, Toufighi H. Variations in the 
circulus arterjosus of wllis: Autopsy findinds 
in 101 Human cadavers. MJIRI 2001; 15(1): 
1-6 [Persian].
13. Humphrey JD, Taylor CA. Intracranial and 
abdominal aortic aneurysms: similarities, 
differences, and need for a new class of 
computational models. Ann Rev Biomed Eng 
2008; 10: 221.
14. Van Kooij BJ, Hendrikse J, Benders MJ, de 
Vries LS, Groenendaal F. Anatomy of the 
circle of Willis and blood flow in the brain-
feeding vasculature in prematurely born 
infants. Neonatology 2010; 97(3): 235-41.
15. Fisher C.The circle of Willis: anatomical 
variations. Vasc Dis 1965; 2: 99-105.
16. Parpola A. The formation of the Aryan 
branch of Indo-European. Archaeology and 














17. Li Q,Li J, Lv F, Li K, Luo T, Xie P. A 
multidetector CT angiography study of 
variations in the circle of Willis in a Chinese 
population. J Clin Neuro Sci 2011; 18(3): 
379-83.
18. Pierce LC, Courtney DM. Clinical 
characteristics of aortic aneurysm and 
dissection as a cause of sudden death in 
outpatients. Am J Emerg Med 2008; 26(9): 
1042-6.
19. Sheikhazadi A, Gharehdaghi J. Survey of 
Sudden Death From Aneurysmal 
Subarachnoid Hemorrhage in Cadavers 
Referred to Legal Medicine Organization of 
Tehran, 2001-2005. Am J Forensic Med 
Pathol 2009; 30(4): 358-61.
20. Lynn R. Sex differences in intelligence and 
brain size: A paradox resolved. Person 
Individ Diff 1994; 17(2): 257-71.
21. Esposito G, Van Horn JD, Weinberger DR, 
Berman KF. Gender differences in cerebral 
blood flow as a function of cognitive state 



































1. Assistant Professor of Neurosurgery, Neuroscience Research Center, Kerman University of Medical Sciences, Kerman, Iran  
2. Afzal Research Center (NGO), Kerman, Iran 
3. Associate Professor of Neurosurgery, Kerman University of Medical Sciences, Kerman, Iran 
4. Resident of Neurosurgery, Kerman University of Medical Sciences, Kerman, Iran 
5. Center of Forensic Medicine, Kerman, Iran 





Background & Aims: The relationship between variations of Willis circle and some cerebrovascular 
diseases has been shown in previous studies. A few studies have been conducted in Iran on these variations.  
Methods: This study was performed on 100 recently deceased Iranians due to car accidents who had been 
referred to Kerman Forensic Medicine Center for autopsy. The length and diameter of cerebral vessels were 
measured using glass plate method and variations of Willis circle were determined according to Lazort 
classification.  
Results: The sample included 81 males and 19 females aged 16-81 years. The two most prevalent forms of 
Willis circle were type 1 (50%) and type 4 (38%) according to Lazort classification. Asymmetry and 
hypoplasia were seen in 51% and 61% of cases respectively. Asymmetry was most often seen in the left 
posterior communication artery. There was no significant relationship between the presence of asymmetry in 
anterior cerebral arteries and the size of anterior communicating artery. Moreover, the size of the posterior 
communication artery had not been affected by the presence of asymmetry in the posterior cerebral arteries. 
Conclusion: However, the anatomical variations found in this study were similar to those in the literature, 
racial similarities among the studied populations do not allow to exclude the role of race on the variations of 
Willis circle. The difference between common variations in the cadaver and in vivo studies hypothesizes that 
radiological studies during life are more appropriate to show the role of race on the variations of the circle of 
Willis. Nonsignificant relationships between the size of communication arteries and anterior and posterior 
cerebral arteries support this hypothesis.  
Keywords: Aneurysm, Circle of Willis, Kerman, Variation 
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